Alteration of subcellular redox equilibrium and the consequent oxidative modification of nuclear factor kappaB are critical for anticancer cytotoxicity by emodin, a reactive oxygen species-producing agent.
We previously found that emodin produced reactive oxygen species (ROS) intracellularly. In various tumor cells at low doses it enhances the cytotoxicity of As(2)O(3), and at higher doses it renders cytotoxicity independently in vitro and in vivo. The effects involve redox-mediated inhibition of NF-kappaB activation. In this study, we focus on the mechanisms by which emodin inhibits NF-kappaB activation. Results in HeLa cells demonstrated that emodin at high doses or in combination with As(2)O(3), via generation of ROS especially in the nucleus, altered subcellular redox equilibrium and thus oxidized the redox-sensitive site on NF-kappaB and prevented its binding to the target DNA. In vivo study showed that tumors exposed to the arsenic/emodin cotreatment had dramatically smaller sizes and weaker antioxidant capacity, compared with arsenic alone. NF-kappaB binding and transactivation were inhibited in these tumors. These data help in the understanding of the mechanisms by which manipulation of cellular redox and NF-kappaB activation may enhance chemotherapy.